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Objective: To examine the safety and efficacy of mul- 
tiple doses of PGG-glucan (poly-[ 1-61-B-D- 
glucopyranosyl- [ 1-3] -B-D-glucopyranose) in high-risk pa- 
tients undergoing major thoracic or abdominal surgery. 

Design: An interventional, multicenter, double-blind, 
randomized, placebo-controlled study. 

Setting: Four university-affiliated medical centers. 

Patients: Sixty-seven high-risk patients undergoing ma- 
jor thoracic or abdominal surgery. 

Intervention: Patients were randomized in a 1:1:1:1 ra- 
tio to receive saline placebo or PGG-glucan at a dose of 
0.1 mg/kg, 0.5 mg/kg, and 1.0 mg/kg or 2.0 mg/kg. One 
dose was administered before surgery and three doses were 
administered after surgery. 



Main Outcome Measures: To examine the safety and 
efficacy of PGG-glucan infusion and to identify poten- 
tially important factors for a planned phase III study. 

Results: A dose-response trend with regard to infec- 
tion incidence among patients who received PGG- 
glucan was observed. Serious infections occurred in four 
patients who received placebo and in three patients who 
received PGG-glucan at a dose of 0.1 mg/kg. However, 
only one patient who received PGG-glucan at a high dose 
had a serious infection. The incidence and severity of ad- 
verse events was comparable in all groups. 

Conclusions: PGG-glucan was generally safe and well 
tolerated, may decrease postoperative infection rates, and 
warrants further investigation in a planned phase III trial. 

(Arch Surg. 1994;129:1204-1210) 
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A RECENT STUDY 1 has docu- 
mented a 25% to 30% 
infection rate in patients 
undergoing major gastro- 
intestinal surgery, with ac- 
companying increases in the length of hos- 
pitalization. Similar findings have been 
corroborated (Martin T. Miller Associ- 
ates, unpublished data, October 1993). 
These infection rates include surgical site 
infections and other nosocomial infec- 
tions such as pneumonia, urinary tract in- 
fections, and catheter-related sepsis. 2 ^ This 
high infection rate has occurred despite 
broad improvements in perioperative care, 
intensive care technology, and antibiotic 
therapy. Recendy, interest has focused on 
various immunomodulators as potential 
agents to reduce the infectious morbidity 
of high-risk patients who undergo major 
surgery. We have reported a single-center 
study 5 that demonstrated the ability 
of PGG-glucan (poly- [ 1-6] -B-D-glucopy- 
ranosyl-[l-3]-B-D-glucopyranose) to lower 
the number and severity of postoperative 
infectious complications and to decrease 



the length of intensive care stay in high- 
risk surgical patients. The present study is, 
to our knowledge, the first multicenter trial 
to examine the safety and efficacy of a range 
of doses of PGG-glucan in patients under- 
going major thoracic or abdominal sur- 
gery. 

PGG-glucan (Betafectin) is a glu- 
cose polymer that stimulates and en- 
hances specific humoral and cellular re- 
sponses to challenge by infectious 
organisms. PGG-glucan belongs to a class 
of compounds generically known as B- 
glucans and is a highly purified, soluble, 
active molecule derived from a propri- 
etary, nonrecombinant yeast strain of Sac- 
chardmyces cerevisiae. 6 Unlike other B- 
glucan preparations, PGG-glucan lacks in 
vivo pyrogenic and inflammatory effects 



See Patients and Methods 
on next page 
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PATIENTS AND METHODS 



This was a randomized, double-blind, placebo-controlled, 
phase 11 study in 67 patients who underwent a major sur- 
gical procedure between February 13, 1993, and January 
3, 1994, at one of four institutions: Deaconess Hospital or 
Tufts New England Medical Center in Boston, Mass, or Uni- 
versity of Massachusetts Medical Center or The Medical Cen- 
ter of Central Massachusetts in Worcester. Inclusion cri- 
teria were the following: age greater than 18 years, scheduled 
major noncardiac thoracic or abdominal surgery with the 
patient expected to be hospitalized for at least 5 days after 
surgery, ability to understand the study requirements, white 
blood cell count of 4.0 X 10 9 /L or greater, and platelet count 
of 100 X 10 9 /L or greater. Patients were excluded from the 
study if they met any of the following criteria: renal failure 
requiring hemodialysis or peritoneal dialysis, class 111 or 
IV New York Heart Association function cardiac status, 
scheduled chemotherapy or radiotherapy within 4 weeks 
before surgery or 2 weeks after surgery, positive findings 
of human immunodeficiency virus serologic testing, and 
pregnant females. Patients who had evidence of a preop- 
erative infection and/or who were receiving steroids at 
the time of surgery were not excluded from the study to 
broaden the population of patients receiving the study 
drug. However, these infections were not considered in 
the efficacy analysis. Patients who received placebo and the 
study drug were distributed evenly amongst the study 
centers. 

Patients were considered evaluable for efficacy analy- 
sis if they had received at least two doses of PGG-glucan. 
On this basis, 67 patients were enrolled in the study and 
64 were evaluable. Informed consent, which had been ap- 
proved by the institutional review board of each hospital, 
was obtained from each patient before study enrollment. 
Patients were randomized in a 1:1:1:1 ratio to receive sa- 
line placebo or PGG-glucan at a dose of 0. 1 mg/kg, 0.5 mg/ 
kg, or 2.0 mg/kg. After six patients were assigned to re- 
ceive a dose of 2.0 mg/kg, this dose was reduced to 1 .0 mgflcg 
because of the consideration of risk-benefit criteria for this 
prophylactic indication based on minor adverse experi- 
ences in healthy volunteers who received a dose of 2.25 mg/ 
kg. Patients received multiple, sequential doses by intra- 
venous infusion of PGG-glucan or saline placebo at 1 to 6 
hours before surgery, within 4 hours after surgery, and at 
48 and 96 hours after surgery (Figure). Patients returned 
for follow-up at 4 and 8 weeks after surgery. 

PGG-glucan was provided by Alpha-Beta Technol- 
ogy Inc (Worcester, Mass) in sterile 30-mL vials, each con- 
taining 20 mL of PGG-glucan at a concentration of 1 mgftnL 
in a solution of sodium chloride for injection. Physiologi- 
cal saline placebo was provided by the pharmacy at each 
institution. Up to five vials of PGG-glucan were provided 
for each patient randomized to active treatment. Sodium 
chloride injection was used to make up the remaining in- 



fusion volume of 50 to 200 mL. Dosing occurred as a con- 
tinuous intravenous infusion (by pump) over 1 hour. 

All adverse experiences observed or reported during 
the clinical trial were recorded except for routine postop- 
erative incisional pain and atelectasis. Laboratory values that 
became significantly out of a normal range were consid- 
ered adverse experiences. Patients who exhibited unac- 
ceptable intolerance to any given dose of PGG-glucan did 
not receive further doses but continued in the study for 
scheduled assessments. 

Infectious adverse experiences were defined before the 
study as follows: bacteremia or fungemia (one or more blood 
culture specimens positive for any pathogenic organism); 
septicemia (bacteremia or fungemia in conjunction with 
clinical signs and symptoms, such as fever, hypotension, 
confusion, or disserninated intravascular coagulation); pneu- 
monia (sputum, bronchial washing, or lung tissue posi- 
tive for an organism that was not considered normal flora 
or a new pulmonary roentgenographs infiltrate without a 
known noninfectious cause); cellulitis (clinical evidence 
of erythema, warmth and/or swelling, with or without a posi- 
tive aspirate or culture); local infection (positive culture 
specimen from normally sterile fluid or positive culture 
specimen or physical findings suggesting infection at a lo- 
cal site); abscess (the formation of a single nidus collec- 
tion of necrotic tissue, bacteria, and leukocytes contained 
within a single or multiple space within tissue, with or with- 
out positive culture specimens); catheter-related 
infection (positive blood and/or catheter-tip culture speci- 
men from an indwelling venous catheter); and urinary tract 
infection (urine culture specimen with greater than 100 000 
colonies per milliliter of a single organism in an asymp- 
tomatic patient or urine culture specimen with greater than 
1000 colonies per milliliter in a patient with neutropenia 
in conjunction with symptoms). 

Serious infectious adverse experiences were those that 
caused or prolonged hospitalization, were fatal, or were life- 
threatening. Infections were considered as separate inci- 
dences when they represented distinct anatomic sites and/or 
consisted of dramatically different organisms when sepa- 
rated in time by a change in organisms, by eradicative treat- 
ment, or by demonstration of eradication during the in- 
tervening period. All infections present at the time of study 
initiation or discovered intraoperatively were not consid- 
ered in the analysis of infections after surgery. However, 
stents placed at such surgical sites that subsequently showed 
evidence of a new infection were considered in the analy- 
sis of infections. Infections documented by culture speci- 
mens that yielded minimal pathogens or normal flora were 
not considered as infections unless treatment decisions were 
made based on the results of the culture specimens. Posi- 
tive culture specimens without a specific diagnosis or ac- 
tion taken were not considered as an infection. 

Statistical analyses were performed using the x 2 test 
with Yates' correction. Differences were considered statis- 
tically significant at P< .05. Data are expressed as mean± SD. 



resulting from cytokine induction but retains potent im- 
munostimulatory properties. 

Initial in vitro characterizations of PGG-glucan have 
demonstrated a high affinity for B-glucan receptors of hu- 
man monocytes and neutrophils and competitively binds 
to the receptor in a dose-dependent manner at concen- 



trations significantly below those required for other natu- 
ral B-glucan preparations derived from bakers* yeast. 7 
Studies 8 " 15 have shown that PGG-glucan significantly in- 
creases in vitro microbicidal activity of human neutro- 
phils and macrophages against a variety of pathogens with- 
out directly stimulating synthesis of the cytokines, 
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Table 1. Summary of Adveise Events (AEs)* 




Total No. of AEs ,■ 165(16) 194.(18) 229(1^ , 149 (16) 
No. of serious- AEst - . 7(5) 16 (5) . ,9 (5) : 18(4) 



* Numbers in parentheses indicate number of patients. 
t«o serious AEs were related to PGG-glucan administration. 

interleukin-1, or tumor necrosis factor. Finally, PGG- 
glucan is essentially free from the pyrogenic and proin- 
flammatory effects characteristic of many biological- 
response modifiers. 16 " 20 

The first clinical trial examining the safety and ei- 
ficacy of PGG-glucan in a surgical population was a single- 
center phase I/II, double-blind, randomized, placebo- 
controlled study in 34 high-risk patients undergoing major 
surgery. 5 Patients who received PGG-glucan infusion had 
significantly fewer infections per infected patient, re- 
quired fewer number of anti-infective medications, and 
had a shorter stay in the intensive care unit compared 
with control patients. In addition, there were no ad- 
verse experiences related to PGG-glucan infusion. 



Sixty-seven patients were enrolled in the study and 64 
were evaluable; 16 patients received saline placebo and 
51 patients received PGG-glucan (18 at a dose of 0.1 mg/ 
kg 17 at a dose of 0.5 mg/kg, 10 at a dose of 1.0 mg/kg, 
and six at a dose of 2.0 mg/kg). All patients receiving at 
least two doses of PGG-glucan were evaluable for etti- 
cacy analysis. Three patients received only one dose and 
were not evaluable. Four patients received three doses 
of PGG-glucan. Two patients voluntarily withdrew from 
the study before completion (but after receiving at least 
two doses of PGG-glucan) owing to adverse experi- 
ences- a 72-year-old woman (who received a dose of 0.1 
mg/kg) with gastric carcinoma withdrew following the 
third dose owing to an episode of hypertension, diapho- 
resis, and nausea, and a 32-year-old woman (who re- 
ceived a dose of 2.0 mg/kg) underwent gastric bypass for 
morbid obesity and withdrew following the second dose 
owing to a maculopapular rash on the abdomen and trunk. 

Adverse experiences were documented for each pa- 
tient in the study; most were typical of the postopera- 



tive period for patients undergoing major surgery and were 
generally comparable between groups. Slight dose- 
related increases in flatulence, anemia, hypovolemia, and 
hemoptysis were not believed to be related to the study 
drug. Not more than 13% of adverse experiences re- 
ported in any one treatment group were considered to 
be severe; most adverse experiences were mild in sever- 
ity Table 1 summarizes the incidence and severity of 
adverse events. Adverse experiences considered by one 
of us (TJ.B.) to be at least possibly related to PGG- 
glucan therapy were fever, headache, hypotension, va- 
sodilation, nausea, leukocytosis, and maculopapular rash. 
Two patients permanently discontinued PGG-glucan 
therapy owing to a maculopapular rash. However, be- 
cause of the multiple drugs these patients were receiv- 
ing it was not possible to clearly implicate PGG-glucan 
in the cause of the rash. One patient temporarily discon- 
tinued PGG-glucan therapy because of nausea; the rela- 
tionship to the study drug was unclear. 

There were two deaths in the study; both were un- 
related to PGG-glucan administration: a 76-year-old man 
(who received a dose of 0.1 mg/kg) died of sepsis 22 days 
after resection of gastric adenocarcinoma, and a 72-year- 
old woman (who received a dose of 2.0 mg/kg) died of a 
myocardial infarction 5 days after surgery for metastatic 
adenocarcinoma of the colon. 

Table 2 is a summary of pertinent patient demo- 
graphics. The study enrolled 46% men and 54% women, 
ranging in age from 24 to 87 years (mean, 54.4 years). 
The percentage of diabetics enrolled in the study was 2 1% 
and was not significantly different among the groups. 
Kamofsky scale scores and the data for computing Acute 
Physiology and Chronic Health Evaluation (APACHE) 
11 scores were comparable across sites and dose groups 
at baseline. 

Table 3 lists the classification of surgical proce- 
dures in the study. The majority of patients (78% 150/ 
64]) underwent gastrointestinal surgical procedures and 
22% (14/64) underwent thoracic, vascular, or other sur- 
gical procedures. Table 4 is a summary of possible risk 
factors for postoperative wound infections. There was no 
significant difference in the wound classification, dura- 
tion of surgery, presence of a central venous catheter, 
amount of blood loss, or amount of blood products given 
among the various groups. All patients received prophy- 
lactic antibiotic therapy as dictated by the discretional 
the surgeon. There was no significant difference in the 
type or amount of prophylactic antibiotics between 
groups. Table 5 is a representative sampling of the types 
of surgical procedures performed in the study. 

Infections present at study initiation or discovered 
intraoperatively were excluded from the efficacy analy- 
ses Four patients had antecedent bacterial or fungal in- 
fections and three patients were discovered to have in- 
fections at the time of surgery. Eight patients received 
perioperative steroid therapy for either inflammatory 
bowel disease or idiopathic thrombocytopenia purpura. 

Table 6 summarizes the incidence and type of con- 
firmed infections among the various groups. Although 
there was a trend toward a reduced incidence of abdomi- 
nal abscess in patients treated with PGG-glucan, the num- 
ber of infections were too small to draw definitive con- 
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elusions concerning the incidence of specific infections. 
Table 7 summarizes the primary efficacy parameters, 
infection incidence, and number of confirmed infec- 
tions. Infection incidence is defined as the percentage of 
infected patients. A comparable infection incidence and 
number of confirmed infections was observed in the pa- 
tients who received placebo and in those who received 
PGG-glucan at a dose of 0.1 mg/kg, while a trend to- 
ward a lower incidence was observed in patients who re- 
ceived PGG-glucan at a dose of 0.5 mg/kg or higher. 
Table 8 is a summary of the infection rates when pa- 
tients are grouped according to having received PGG- 
glucan at doses of 0.5 mg/kg or higher. The incidence of 
infection among patients with preoperative infection or 
with surgery lasting more than 8 hours was 75% and 83%, 
respectively, compared with 34% for all patients. Since 
these patients were not equally distributed among the 
groups, the incidence of infection was also evaluated af- 
ter excluding these patients. 

Subgroup analysis was performed to determine the 
distribution of risk factors among the groups and to ex- 
amine potential patient selection criteria for future large- 
scale efficacy trials. The subgroup analysis was not a de- 
fined end point of the trial but was specifically identified 
in the analysis plan, before formal analysis of the data. 
Table 9 is an analysis of the incidence of infections for 
patients who received placebo and PGG-glucan at a dose 
of 0. 1 mg/kg compared with patients who received PGG- 
glucan at a dose of 0.5 mg/kg or higher, with an indica- 
tion for the number of patients in each group. Patients 
were subgrouped according to the presence of diabetes, 
duration of surgery (0 to 8 hours), diagnosis of morbid 
obesity, and presence of a central venous catheter at any 
time during the study. There was a reduction in the num- 
ber of infected diabetic patients among those who re- 
ceived PGG-glucan in a dose of 0.5 mg/kg or higher. Al- 
though not significant, a consistent trend of reduction 
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in the incidence of infection was observed for these sub- 
groups. 

Table 1 0 is a summary of the length of hospital- 
ization for patients who received placebo and PGG- 
glucan at a dose of 0.1 mg/kg vs patients who received 
PGG-glucan at a dose of 0.5 m^kg. In addition, the length 
of hospitalization was calculated for all patients, exclud- 
ing those with baseline infections or with surgery last- 
ing more than 8 hours. Comparison of demographic trends 
at baseline (age, weight, APACHE II, and Karnofsky scale 
scores) indicated no evidence of differences in patients 
excluded in these analyses. Finally, serious infections oc- 
curred in four patients who received placebo and in three 
patients who received PGG-glucan at a dose of 0. 1 mg/kg. 
However, only one patient who received PGG-glucan at 
a dose of 0.5 mg/kg had a serious infection (Table 11). 





COMMENT 









The incidence of postoperative infectious complica- 
tions, including surgical site and other distant nosoco- 
mial infections, in high-risk patients is now estimated to 
be between 25% and 30%. 1 Similar findings have been 
noted in an independent survey (Martin T. Miller Asso- 
ciates, unpublished data, October 1993). Such infec- 
tions continue to represent a major morbidity for high- 



ARCH SURG/VOL 129, NOV 1994 
1207 



Table 5. Listing of Typical Surgical Procedures f r 

• : fopphafiSal ga^^odii^e^bn; g^lre^bmy, je]u no^orr^ liliijwhleht Z'i 
* Gastric bypass wiuVRoux^ .: • • Li i 

}f^.^l^eq^c^rr^;; : ;' ^L^\s\ >: 0'yWr-**^ 
ileal colon resection with primary ileal transverse anastomosis > 

Paflcreati.codupd8nectomy (Whipple procedure) with, Insertion of .' ] - 
-feeding jejunostomy needle catheter 

Pelvic exenteration with removal of rectum; afid bladderi antfwfth^ -Z 
: creation of a ureteroileostomy-unnary conduit: '>-. . \. '-" » 

: Total colectomy-proctectomy yvrtti creation of Park's pouch arid ,. \ " 
diverting loop ileostomy 

Aortobifemoraj bypass on left and aorta to profunda graft on right 



Table 60 Incidence and Ty 


pe of C 


onfirmed 1 


rifectic 


tis , ;^ 


PGG-Glucan^ mg/li 

Platebo ' 01 0 5 tttrtd 
(n=15) (n=17) (f^17) (n=15) 


- -No 'oTinfected patients , 


6 


7 


r A. 




Surgical site infections, No 










Wbund 




1 


3 


2 '• 


Abdominal abscess 


••■2'. 




":- : ::0;:- 


0 


Abdominal drain 


: ; . 2 


2 


2 




Biliary stent 


: 2 


0 


O:; 


- 0 ; 


Other infections, No: 










Bacteremia. 


1 


. ■'• 1 


' L 0 • 




Urinary tract infection 


0. 


3 


• -' t- 




Pneumonia/respiratory 


■-. 1 ■ 


. 




,3-, 


Clostridium difficile 


1: 


0 


0 


:..-v-.:6v 


Central venous catheter 


0 


. 1 




:- 0 


Total No. of Infections 


11 


13 


■ Li- 


■ \--^8"- 













risk patients undergoing major surgery and have been 
estimated to add an additional $ 1 2 000 per patient to the 
cost of hospitalization. 1 Despite broad improvements in 
perioperative care, intensive care technology, and anti- 
biotic therapy, there has been no evidence to suggest that 
postoperative infectious complications are diminishing 
in number or severity. 21 - 22 Therefore, various types of im- 
munoprophylaxis are now being examined as potential 
modifiers of the immunosuppressive effects of major sur- 
gery or trauma. As such, this study was the second pre- 
liminary trial to examine range of doses and potentially 
important clinical variables for design of a phase III trial 
as well as to examine (in a limited fashion) the safety and 
potential efficacy of this novel compound (PGG- 
glucan), which is believed to upregulate polymorpho- 
nuclear leukocyte and monocyte function in high-risk 
surgical patients. This immunosumulatory property holds 
merit as a means to reduce the incidence and severity of 
postoperative infectious complications. 

Biologically derived glucan, either in crude form or 
partially purified, has long been known to improve im- 
mune function in a variety of animal models 23 as well as 
more recendy, following trauma or major surgery, in hu- 
mans. 24 - 25 This has been attributed to the release of in- 
terleukin-1 by stimulation of the glucan receptor on the 
surface of monocytes and macrophages. 26,27 PGG- 
glucan, a highly purified compound derived from a bio- 




engineered strain of yeast, has been shown to remain im- 
munologically effective, but it neither elicits nor primes 
interleukin-1 or tumor necrosis factor production. 9 The 
absence of significant proinflammatory or febrile re- 
sponses consequent to administration (presumably due 
to this lack of cytokine response) resulted in investiga- 
tions of its role as immunoprophylaxis in surgical pa- 
tients at high risk for postoperative infections. A single- 
center study 5 recently demonstrated the ability of PGG- 
glucan (at a dose of 0.5 mg/kg) to decrease the incidence 
and severity of postoperative infectious complications, 
the length of stay in the intensive care unit, as well as 
the amount of anti-infective medications required in 34 
surgical patients. 

Based on the presumed mechanism of action, PGG- 
glucan would be expected to raise the nonspecific host 
response to infection, thereby limiting the initial num- 
ber of infection sites as well as their subsequent sever- 
ity. Immunoprophylaxis might also be effective against 
the development of systemic infections removed from the 
site of local contamination by surgery. In such in- 
stances, although the initial infection may not be pre- 
ventable by PGG-glucan administration, the subse- 
quent response of the host to that infection may be 
favorably altered so as to limit wider dissemination or 
greater severity. 

This study was a multicenter phase II, randomized, 
double-blind, placebo-controlled trial designed to fur- 
ther examine the critical clinical variables, including pa- 
tient selection, type and duration of surgery, and range 
of doses. This study represents the second assessment of 
the safety and potential efficacy of PGG-glucan in a pa- 
tient population. There were reductions in the inci- 
dence of infections and number of confirmed infections 
among those patients who received at least 0.5 mg/kg of 
PGG-glucan compared with those who received pla- 
cebo and 0. 1 mg/kg of PGG-glucan, although this did not 
reach statistical significance. In addition, serious infec- 
tions occurred in four patients who received placebo and 
in three patients who received PGG-glucan at a dose of 
0.1 mg/kg. However, only one patient who received PGG- 
glucan at a dose of 0.5 mg/kg had a serious infection. 

Part of the goal of this study was to assist in the de- 
sign of future, large-scale efficacy trials. As such, pa- 
tients were grouped according to whether they received 
placebo or low-dose PGG-glucan (0.1 mg/kg) vs those 
who received "therapeutic" doses of at least 0.5 mg/kg 
(ie, 0.5 mg/kg, 1.0 mg/kg, and 2.0 mg/kg) to allow for 
subgroup analysis. The rationale for this grouping stems 
from the results of our single-center study (as well as pre- 
clinical trials) that demonstrated PGG-glucan to be ef- 
fective at doses of 0.5 mg/kg or greater. When grouped 
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in this manner, diabetic patients who received a dose of 
0.5 mg/kg, 1.0 mg/kg, and 2.0 mg/kg also exhibited a sig- 
nificant reduction in the incidence of infections com- 
pared with patients who received placebo and PGG- 
glucan at a dose of 0.1 mg/kg. Diabetic patients, 
particularly in the setting of hyperglycemia, are known 
to be at increased risk of infection owing to neutrophil 
dysfunction. 28 It is possible that PGG-glucan adminis- 
tration might be expected to be particularly effective in 
such a setting by counteracting this neutrophil defect. 29 
When patients with preoperative infection or with 
surgery lasting more than 8 hours were excluded from 
the analysis, patients who received at least 0.5 mg/kg of 
PGG-glucan demonstrated a trend toward a decreased 
length of hospitalization. Although there was no signifi- 
cant reduction in the number of infected patients be- 
tween the placebo and study groups, there were clear 
trends toward a reduction in the number and severity of 
infections in patients treated with PGG-glucan, which 
could have resulted in this decreased length of hospital- 
ization. 

Since PGG-glucan may only be effective as immu- 
noprophylaxis (before an infection is established) , it seems 
reasonable that patients with evidence of preoperative in- 
fection may not benefit as much from perioperative ad- 
ministration of PGG-glucan. In addition, the likelihood 
of postoperative infection is high in such situations, mak- 
ing it difficult to measure an effect. In future trials, in- 
fected patients will be excluded from entry or analysis. 




*Data are reported as mean±SD. 
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These and other considerations will be examined more 
closely in future clinical trials. 

The increased cost associated with infectious com- 
plications is due in large part to the increased length of 
hospitalization that accompanies these infections, as well 
as the diagnostic evaluation and anti-infective treat- 
ment rendered during that increased length of stay. 3031 
Subgroup analysis revealed that PGG-glucan adminis- 
tration resulted in a decreased length of hospitalization 
when patients with preoperative infection or with sur- 
gery lasting more than 8 hours were excluded from the 
analysis. Since the average cost per infected patient has 
been estimated at $ 12 000, the net savings possible with 
this therapy will be determined by the ultimate cost of 
PGG-glucan administration, 32 which is not known at this 
time. 

The proposed mechanism for improved immune 
function with PGG-glucan administration is the stimu- 
lation of microbial killing by phagocytic cells. Initial tri- 
als in normal human volunteers have indicated that mono- 
cytes and neutrophils from patients treated with PGG- 
glucan show increased microbicidal activity against 
Staphylococcus aureus. 

Measurements of leukocyte function in the first clini- 
cal trial 5 demonstrated trends of increased killing against 
S aureus and Candida albicans in patients treated with 
PGG-glucan. However, none of these measurements was 
statistically significant, perhaps owing to insensitivity of 
the assays used. In vitro results from this study are pend- 
ing at this time. Since improved phagocytosis or killing 
function by monocytes, macrophages, and/or polymor- 
phonuclear leukocytes appears to be the most likely 
mechanism for the improved outcome vis-a-vis the num- 
ber and severity of infections, it may require the appli- 
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cation of more sensitive in vitro tests in the clinical set- 
ting to evaluate more fully this possibility. 

In summary, this is the second report of a random- 
ized trial and the first report in a multicenter setting of 
the novel compound PGG-glucan that examined poten- 
tially important factors in study design (for a planned 
phase III study) and provided further experience with 
safety and efficacy in high-risk surgical patients. Al- 
though the study size was limited (64 evaluable pa- 
tients), PGG-glucan, at a dose of 0.5 mg/kg or higher, 
caused a decrease in serious infections. In addition, sub- 
group analysis revealed the potential for a decrease in the 
length of hospitalization. This preliminary multicenter 
trial demonstrated a favorable safety and efficacy profile 
for this new compound that justifies broader investiga- 
tion into its usefulness for infection prophylaxis in 
surgery. 

This study was sponsored by Alpha-Beta Technology Inc, 
Worcester, Mass, and was performed as part of the drug 
development program of PGG-glucan. 

Presented at the Hth Annual Meeting of the Surgi- 
cal Infection Society, Toronto, Ontario, April 29, 1994. 

Reprint requests to Department of Surgery, Deacon- 
ess Hospital, 110 Francis St, Suite 3A, Boston, MA 02215 
(Dr Babineau). 
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